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Where is the Mexico City 
Metropolitan Area (MCMA) located?







region:  7 states, 
33 million people
1PJ= 1x1015 Joules          1 Joule= 0.2388 calories
130 thousand inhabitants 
12.5 million inhabitants 


















































Some data about Mexico City Metropolitan
Area
Mexico City Metropolitan Area
• Latitude 19º N






Air Quality in MCMA last 3 decades 





% Difference with respect to 1990 (annual averages) 









MCMA Ozone hourly maximum trends
















Air Quality  
PM10 historical 
data  (Mosaic) 
AIR QUALITY OVER TIME:PM2.5
PM2.5 air quality standard and 
therefore measurements are 
reported since 2004
Science-based air quality management in the MCMA
Recent scientific studies in Mexico (1990-2006)
❑ 1990-1994   Mexico City Air Quality Research Initiative (MARI) project
Streit and Guzman, Atmos. Environ.1996
❑ 1997 IMADA-AVER Boundary Layer Experiment in the Mexico City Area
Edgerton et al., J. Waste Manage. Assoc., 1999
Doran et al., Bull. Am. Met. Soc., 1998
❑ 2000 Project for the design of an integrated strategy for the 
air quality management in the Valley of Mexico  2001–2010
Air quality in the Mexico Megacity: An Integrated Assessment, 2002
❑ 2002-2003   Mexico City Metropolitan Area (MCMA 2002/2003) 
Molina et al., Atmos. Chem. Phys., 2007
❑ 2006 Megacity Initiative: Local and Global Research Observations
Molina et al., Atmos. Chem. Phys. 2010 
Singh et al., Atmos. Chem. Phys., 2009
Source: L. Molina, 2019
MILAGRO Campaign: 
Four Coordinated Components Geographic Coverage
Veracruz Operations Center 
Forecasting Team 
• Daily briefings 
• 7 Campaign-Specific Model 
Simulations
• Experience of local meteorologist
• Global model forecasts
• Satellite and Radar observations
• Surface and upper air 
measurement networks
• Customized forecast products
• Individual interpretation and 
guidance for planes, balloons, 
mobile vans, fixed sites, etc.
Overall, forecasts helped in 
locating the plumes
Inter-comparison of observations from 
ground-based, airborne and satellite platforms
• generated a comprehensive integrated data set 
• supported by meteorological and chemical 
models.
Science-based air quality management in the MCMA
Recent scientific studies in Mexico focusing on PM1
• Chemistry, processes of the atmosphere where studied abroad in 20043 and 
2006 field campaigns
• 2002-2003   Mexico City Metropolitan Area (MCMA 2002/2003) 
• Molina et al., Atmos. Chem. Phys., 2007
• 2006 Megacity Initiative: Local and Global Research Observations
• Molina et al., Atmos. Chem. Phys. 2010 
• Singh et al., Atmos. Chem. Phys., 2009
•
Source apportment in PM2.5







































































Average composition of PMcoarse
(PM10-PM2.5) and PM2.5 at the T0 
and T1
OA was calculated from the 
measured OC based on the average 
measured OA/OC ratio of 1.75 at T0.
The T1 site was affected by local 
resuspension of dust, which explains 
the unusually large contribution of 
mineral matter at this site.
PM Previous studies
• PM1 and PM2.5 
– Organic composition
– Primary and secondary contribution
– NOX, SO2, NH3, and COVs
• Continous monitoring: importance of PM2.5 due to its
health impacts
• Highlight the importance of transportation emissions in 
emission and secondary aerosols
• Few pilot studies high level of ultrafine emissions in existing
heavy dutty fleet Euro II and Euro IV
• Ultrafine particles emissions at the inspection test shops 
PM1 and PM2.5
















Modelling emissions of vehicles: evidence for
source contribution
Sedema, 2018. 
AIR QUALITY MODELLING: EVIDENCE FOR SOURCE 








Example of 24 h 
forecast for
October 26th 2018



























Comparative annual average PM2.5 (µg/m3)




HEALTH BENEFITS AIR QUALITY IMPROVEMENTS (PM2.5)
HISTORICAL ANALYSIS OF AIR QUALITY-RELATED HEALTH 
BENEFITS IN THE POPULATION IN MEXICO CITY FROM 1990 
TO 2015HISTORICAL ANALYSIS OF AIR QUALITY-RELATED 
HEALTH BENEFITS IN THE POPULATION IN MEXICO CITY 
FROM 1990 TO 2015
OBJECTIVE:  To estimate health benefits associated with 
long-term air quality improvements in Mexico City from 
1990 to 2015 
http://www.data.sedema.cdmx.gob.mx/beneficios-en-salud-por-la-mejora-de-la-calidad-del-aire/descargas/beneficios-
salud-v3.pdf
Dockery et al. 2018
HEALTH ASSESSMENT: EVIDENCE FOR  IMPACTS 
OF AIR QUALITY IMPROVEMENTS  
Life Expectancy increase in CDMX, 1990 to 2015
HEALTH ASSESSMENT: EVIDENCE FOR  IMPACTS 
OF AIR QUALITY IMPROVEMENTS  
Alcaldía-specific annual 
average PM2.5 concentrations 
by year, 1990 to 2015
PM2.5 improved by 40%
from 36 to 21 µg/m3 
city-wide annual average
Dockery et al. 2018
HEALTH ASSESSMENT: EVIDENCE FOR  IMPACTS 
OF AIR QUALITY IMPROVEMENTS  
Dockery et al. 2018
Public health benefits due to improved air quality







Ozone 4.1 (2.7 – 5.6)
PM2.5 18.2 (14.0 – 23.5)
PM2.5 & Ozone 22.5 (17.9 - 28.0)
AQ management in MCMA:  emissions from vehicles
Source: SEDEMA 2018
Mexico City measures to reduce PM emission 
from diesel heavy dutty vehicles 
FREIGHT AND PASSENGER BUSES (2017-2018)
Voluntary Program
Retrofit Program
• Fleet renewal by choosing the highest
emission standards (EPA 10 and EURO VI).
• Strickter standard than Federal Standard
(currently being discussed for Euro IV
and V and euro VI/Epa 10 until 2022)
• Frequent maintenance and safe drive actions
• Elaboration of an Inspection and Maintenance (I /
M) system for vehicles with DPF.
• Installation of DPF systems in Vehicles of the
Mobility System 1 (formerly RTP)
• Elaboration of a pilot program for off-route
machinery.
• Pilot tests for SCR systems retrofiting.
• Temperature data acquisition system, back
pressure and lambda factor via remote.
Source: SEDEMA, 2018
Ultrafine particles emissions by buses 
Ultrafine emissions in new diesel vehicles
Current standards for new vehicles in 
Mexico allows Euro V
Source: SEDEMA, 2018 
Emissions Measurement: preliminary results 
REDUCTION: 99.8% DURING THE HIGHEST ACELERATION
PROMEDIO RALENTÍ 1: 
1.02E+06
PROMEDIO RALENTÍ 2: 
1.30E+06
PROMEDIO ACELERACIÓN 1: 
5.49E+06




PROMEDIO RALENTÍ 2: 
1.59E+04PROMEDIO ACELERACIÓN 1: 











Mexico City Mandatory Vehicle Inspection Program 2018
• 55 Vehicle Inspection Centers
were authorized
In addition to gases emission testing
in chassis dynamometer, mandatory
inspection will also require physical-




➢ Side Slip Alignment
➢ Tire Tread Depth
Chassis Dynamometer measurements
will also include nanoparticles
measurements




Pilot study for ultrafine particles emissions
measurements in gasoline vehicles
• In 2018 a pilot study was
launched by Mexico City 




idenfied high numbers in 
old gasoline vehicles
• In 2019 only taxis are being
measured
Previous studies
• - previous emission inventires
• Continous monitoring
• Highlight the importance of transportation
emissions in emission and secondary aerosols
• Few pilot studies high level of ultrafine
emisisons in existing heavy dutty fleet euro II 
and eruo II
• Ultrafine paticles emisisons iat the inspection






Aerosols, PM.25 and air quality alerts in MCMA 
Source: SIMAT, 2019
Concluding Remarks
• MCMA have experienced reductions in ambient PM2.5 and emissions of 
precursors over the last three decades
• Still there are high levels of ozone and PM2.5 to which 20 million people
are exposed to
• Ultrafine particles are not part of the policy and /or regulation discussion
in the MCMA
• New AQ management plan is under planning for 2020-2030
• Ultrafine particles and Climate Change: need to be incorporated in the
discussion as well
• Is the existing data and knowledge on ultrafine particles in MCMA enough
to evaluate existing and planed control measures for air pollutants on
ultrafine emissions and formation?
• What are other regions/countries doing with regards to ultrafine particles
emissions control (i.e vehicles)
• How to “translate” current scientific and technical knowledge on ultrafine
particles into AQ policies? 
